INTRODUCTION
============

Bulbous urethral injury (BUI), which usually occurs as a result of straddle injury, is more common than posterior urethral injury \[[@B1]\]. The key to successful management of a BUI is the maintenance of urethral continuity while minimizing the risk of complications \[[@B2]\]. The timing of and methods used for the treatment continues to be debated. Numerous reports on primary endoscopic realignment have supported this approach as the treatment modality for patients with urethral injuries; however, the long-term follow-up data on this procedure are not sufficient \[[@B3]-[@B5]\].

We report the results of primary endoscopic realignment of BUI, with a minimum follow-up of 5 years, and the risk factors predicting urethral stricture as an operative complication.

MATERIALS AND METHODS
=====================

The diagnosis of urethral injury was established by routine retrograde urethrography (RGU). All patients with BUI were treated with primary endoscopic urethral realignment within 72 hours of injury. The operative procedure included a suprapubic cystostomy. A flexible cystourethroscope was inserted through the cystostomy tract, and a 0.035-inch guide wire was passed carefully in an antegrade direction through a flexible cystourethroscope down the bladder neck and prostatic urethra. A rigid cystourethroscope was inserted into the anterior urethra. The guide wire was pulled out using forceps, and a 20 F urethral Foley catheter was inserted over the guide wire. A second Foley catheter was inserted into the bladder through the cystostomy tract.

Ninety-one patients with bulbous urethral injuries were presented in our hospital from January 1991 to December 2005. Seventy patients were treated with primary endoscopic realignment. Among of them, 51 patients were followed-up more than 5 years and included in this study. If the patients had suffered severe pelvic bone injury or contraindication of anesthesia, we should have performed a delay operation with open technique.

All operations were performed by one urologist. The mean patient age at surgery was 47.8±15.2 years (range, 23 to 70 years). The most common cause of the BUI was straddle injury from falling down (38 patients, 74.5%), followed by iatrogenic trauma, human violence, and traffic accidents. Several pelvic-organ injuries, including pelvic bone fracture (7.8%), scrotal and perineal hematomas, testicular injury, and major soft-tissue defects, were associated. The chief urologic complaints were gross hematuria in 47 patients (92.2%) and urinary retention in 4 patients. The degree of injury was classified on the basis of the RGU findings. The injury was defined as a partial urethral injury if, as observed on a urethrogram, the contrast material extravasated although the continuity of the urethra was maintained, and as a complete urethral injury if the continuity of the urethra was disrupted and the contrast material was not observed in the proximal urethra ([Fig. 1](#F1){ref-type="fig"}). Twenty-eight patients (54.9%) had partial urethral injuries, and 23 patients (45.1%) had complete urethral injuries ([Table 1](#T1){ref-type="table"}).

We retrospectively collected the data of patients who were followed up for a minimum of 5 years. The data of patients having urethral stricture, a complication of endoscopic urethral realignment, were assessed, and the risk factors predicting the incidence of urethral stricture were analyzed by bivariate analyses using Levene\'s test and multivariate analyses using binary logistic regression. All statistical analyses were performed with the use of the statistical software program PASW ver. 18.0 (IBM Co., Armonk, NY, USA), and a P-value of \<0.05 was considered statistically significant.

RESULTS
=======

Primary endoscopic realignment for patients with BUI could be performed safely; no patient required conversion to open surgery. The mean time to the operation after injury was 38.8±43.2 hours (range, 4 to 196 hours). The mean operation time was 55.5±37.6 minutes (range, 20 to 160 minutes), which was defined as the time from the suprapubic cystostomy to insertion of the urethral Foley catheter. The mean indwelling time of the urethral Foley catheter was 22.0±11.9 days (range, 6 to 63 days). Our intended time of the urethral Foley catheter was 7 days for partial injury and 14 days for complete injury. However, if the patients with pelvic bone fracture had kept in bed-resting state, the indwelling time could be prolonged. Before removal of the Foley catheter, a pericatheter urethrography was performed to identify if urinary extravasation had occurred. In addition, uroflowmetry was conducted after the removal of the urethral catheter. The mean maximal flow rate was 18.6±8.5 mL/sec (range, 5.0 to 39.5 mL/sec). The mean follow-up duration was 89.1±36.6 months (range, 60 to 176 months).

During the follow up, 20 patients (39.2%) developed urethral strictures, which were initially diagnosed by uroflowmetry (less than 10 mL/sec of maximal flow rate) or cystourethroscopy. The mean time between the injury and the development of stricture was 3.7±3.1 months (range, 1 to 13 months). Most of the strictures developed in the first year. The mean stricture length was 0.91±0.47 cm (range, 0.3 to 1.8 cm), as determined from the retrograde urethrogram. Strictures were managed by open urethroplasty in 4 patients (20%), internal urethrotomy in 3 patients (15%), urethral sound dilation in 7 patients (35%), and conservative management in 6 patients (30%). Four patients (20%) complained of voiding difficulty at the last visit.

Clinical and operative characteristics were assessed to identify the risk factors predicting urethral stricture as a complication of endoscopic urethral realignment. A multivariate analysis was performed for 20 patients with urethral stricture (group 1), and 31 patients without urethral stricture (group 2). Seven parameters were assessed for statistical significance. Young age (less than 60 years) and long operation time (more than 30 minutes) were independent risk factors in the results of long-term follow-up in the multivariate analyses using binary logistic regression (hazard ratio \[HR\], 6.554, P=0.032; HR, 6.206, P=0.035) ([Table 2](#T2){ref-type="table"}).

DISCUSSION
==========

Anterior urethral injuries, mostly those to the bulbar urethra, are caused by blunt trauma, including straddle injuries \[[@B1],[@B6]\]. Although these injuries are commonly associated with a urethral wall contusion or a partial urethral injury, complete urethral disruption is rare \[[@B7]\].

The method of managing patients with BUI continues to be debated. Some urologists prefer delayed reconstruction with a suprapubic cystostomy because of the associated injuries and concomitant contusion of the supporting spongiosum. The preferred form of surgery is generally an open repair, which should be performed several weeks or months after cystostomy to allow the urethra to stabilize \[[@B6],[@B8]\]. However, according to some reports, primary surgical repair has better outcomes in patients with BUI \[[@B5],[@B9],[@B10]\]. If there is a contusion or a partial BUI, it can be monitored or treated with transurethral catheterization. For patients with a partial injury, primary transurethral catheterization may be performed as the initial step \[[@B5]\]. If this is not possible, a suprapubic cystostomy is needed to prevent additional urethral damage \[[@B11]\]. For more complex or complete disruption, endoscopic realignment or open urethroplasty is required.

Primary endoscopic realignment has been considered as a standard treatment for patients with urethral injuries. Several techniques are available for successful endoscopic realignment \[[@B11],[@B12]\]. Cohen et al. \[[@B13]\] used a flexible cystoscope to identify the bladder neck and a fluoroscope to guide the advancement of the instrument. Gelbard et al. \[[@B14]\] used a technique in which a Goodwin urethral sound was advanced into the bladder neck and urethra, and the tip of the Goodwin sound could be detected by the cystoscopist. Porter et al. \[[@B15]\] also reported that coaxial magnetic urethral catheters could be used successfully. We treated all patients with BUI with primary endoscopic urethral realignment within 72 hours of the initial injury. All patients had a suprapubic cystostomy as a working tract. The 16 F flexible cystourethroscope and guide wire were inserted through the cystostomy tract, and the course of the rigid cystourethroscope from the urethral meatus was guided by the light of the flexible cystourethroscope.

Although numerous reports have shown the operative results of a primary endoscopic realignment for patients with urethral injuries, the long-term follow-up data on this procedure are not sufficient. The development of a postrealignment urethral stricture is a major complication, and it is important to clarify the severity of the stenosis. In a study by Ying-Hao et al. \[[@B5]\], the frequency of urethral strictures developing immediately after urethroscopic realignment of a ruptured bulbar urethra was reported to be 12.5% in 16 men, with a mean follow-up duration of 56 months, and in another study by Ku et al. \[[@B9]\], it was reported to be 18.5% in 65 patients, with a mean follow-up duration of 28.2 months. Park et al. \[[@B16]\] studied the 5-year follow-up results of endoscopic realignment in 11 patients with anterior urethral injuries and found that 6 patients (54%) had urethral stricture necessitating internal urethrotomy and sound dilation. Our study also showed a relatively high incidence of urethral stricture, i.e., 39.2%. The strictures were treated by open urethroplasty, internal urethrotomy, and urethral metal sound dilation. However, 4 patients (20%) complained a voiding difficulty even after treatment.

Few studies have identified factors that may affect the outcome of endoscopic realignment in patients with BUI. Park and McAninch \[[@B4]\] reported the outcomes in 78 patients with BUI. They found no relationship between urethral stricture length and the mechanism of injury or initial management technique. We therefore aimed at identifying risk factors predicting the urethral stricture as a complication of the endoscopic urethral realignment. Our multivariate analysis revealed that young age (less than 60 years) and long operation times (more than 30 minutes) were independent risk factors. Close follow-up after urethral realignment is recommended for patients with these risk factors. We assumed that young-aged person may have more severe injury due to physical activity. However, number of patients with complete injury was 15 (42.9%) in young-aged group and 8 (50.0%) in old-aged group, and number of patients with pelvic bone fracture was 4 (15.4%) and 0 (0%). There were no statistical difference on Fisher\'s exact test (P=0.430 and 0.134). We also assumed that long operation time may be related to the degree of injury and pelvic bone fracture. Number of patients with complete injury was 6 (35.3%) in short operation time group and 17 (50.0%) in long operation time group, and number of patients with pelvic bone fracture was 0 (0%) and 4 (11.8%). There were no statistical difference as well (P=0.244 and 0.186).

Our study has several limitations. The sample size available for studying long-term results was small. Additionally, we could not compare the results of primary endoscopic urethral realignment to those of a delayed operation or open urethroplasty.

In conclusion, the results of a long-term follow up of over 5 years showed that primary endoscopic urethral realignment is a simple and safe therapeutic modality for BUI. However, urethral stricture was a complication, and young age and long operation times are risk factors predicting the incidence of urethral stricture. Additional studies with a large number of patients are needed to identify a method for minimizing these complications.
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![Retrograde urethrograms. (A) Partial urethral injury, with resulting partial disruption of the bulbous urethra demonstrating venous intravasation. (B) Complete urethral injury, with contrast extravasation from the bulbar urethra throughout the perineum, with no filling of the proximal urethra and bladder.](inj-16-196-g001){#F1}
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Clinical characteristics of 51 patients with bulbous urethral injuries
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BUI, bulbous urethral injury.
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Multivariate analysis of factors predicting urethral stricture in patients with endoscopic urethral realignments
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Group 1, patients with urethral stricture (20 patients); Group 2, patients without urethral stricture (31 patients); HR, hazard ratio; CI, confidence interval; FC, Foley catheter.
